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nnacTwpft toksmm awcoxo* vacTOTbi ocymecr- 
8/irkjt nocne ro<t>pwpoaanM*. a cm330mmum 
c/iott HaHOCflT no^TOpHO node oxpa)KAeHM». 
npCAAaraeMbii^ cnoco6 no3aon»eT 3a c^er no- 
BWuieHMfi n/iacrvwHbix cboActb MeTanna na- 
AexHO o6ecnem*Tb repMeTwaauwto 
peMOHTupyeMoro ysacTKa CKBa>icw«u. 1 raSii. 



HaoGpereHwe othocwtcj* k o6pa6once we* 
Tanna AaweHiieM, e MacTHOCT* k TexHOiiornw 
warcrTOaneHu* ro4>pwpoaaHHUx Tpy6j 

Ochobhumvi onepauMJiMM b TexWoAoiwe- 
ckom npouecce HsrOTOB/ieHua TOMKOCTenntix 
ro<t>p*ipOBaMHWX Tpy6 »B/i*etcfl xonOAMan Ae- 
<t>opMauHfl,;HanpMMep eonoMeHtie m npoxanca 
tpyb, xMMM^eccaR o5pa6oT*a, TepM***iec*aR 
o6pa6otita w» chatmr ocTarOHHwx Hanpaxe- 
hh&, BOSHMicaioiuvix b peaynbYare Ae4>opMa- 
U wn * npo$wmpoB3HM« mctoaom HatcaTKM. 

M3B€CtBH CHOC06 M3rOTOBACMMfl Tpy6 C 

npoAonbHtTMU rotfrpaM* nyreM AayxsTanHoro 
4>opMOB3HW» Tpy6u-3arOTOBKw. npwMBM Ha 
nepeoM 3T*ne ee ro<t>pwpy»OT paAwa/ivHUMvi 
ycwnMRMM, a na btopom srane o6**m3iot b 
npo<t>w/iMpoB3Mnofi BO/ioxe. 

Oah«co B03HMKatoiuwie b pfeay/ifcrare 
cnoMHOfl A^4>0P Ma UHM ocTaTOMMwe nanpHMe- 
hmjj Me Aa«rr AOCtaTOMHOtf nonepeMHOft npoM- 
noctw, M«T3n/i CT3hobmtc» XpyOKWM M 



HenpMfOABH a KBM6CYB6 .macrbipa npn peMOH- 

T8 o6C3AMOft KO/10HHH B CKB3HCIAHB. 

^IH CHATV4A OCTBTOMHWX MBnpJUKeHM* Tpy 

SunoABcpraiOTTepMwsecicoft o6pa6oTKe - ot~ 
)Kwry o nenax Tuna flCO-06 mum ^0-09 w 
nonyMeMwn na Tpy6ax oitvicwoft n/ieKicw. bw- 
nonHfljoiue^ 4>yHKUnw noAMa30MMoro noKpw- 
tmr w o6noAaiomeA aoct3TOmhom 
nopwcTOCTbio aACop6uwiowMoC* cnoco6no- 

CTbK) K CMa3Ke. 

VISBecTeH Taoxe cnoco6 % npw xoropow 
TOMKOC7BHMW6 npo<i>w/itnbie Tpy6w npaewT 
pacnDKBHMeM MpaaAa^^c narpeeoM na 3*eK- 
TpoTepMWMecicoM o6opyAoaaHMn. CMaMa/ia 33- 
r0TO6«y Tpy6w HarpeB3K)T tok3mh 
conpOTUBWMwa ao reMnepaTypbi oixwra, a 
asTCM nocne oxna^eHMJi pa3AaK>T npn homo- 

HftAOCTaroK cnoco6a 3eicn>0MaeTCR o iom. 
»rro npM Ha/ioKeHww nnacTwpji ^3 HeoTooKen- 

Hb*X TDVd J^OSKeT npOMCXOAWTb P33QUB HO 

npcKfrn/ibHOft oOpa^yKMUetV 3 npw Ka/>o*en*n 
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nnacTupa i*3 oTo*>*<eMHbix Tpy6 c nocneayK)- 
m^M ro4>pKpoeaHneM moxct npOMCxaA"T*»o6- 
pa3oeaH^e.MwicpoTpemMH bo anaAHnax wi Ha 
Bwcrynax npoAOAt»Hbix ro<J>p npw Ae<t>opM3uviM 
mx ao UMAMHAPHHecKOM (fropMw. KorAa ee nnOT- 
mo npw*WM3K>T (HaxaTbiaajOT) AOpHMpyttmen 
ronOBKO* * BMyTpeHHe^ noaepxHOCTM o6caA- 
mom ko/iohm w. B pe^ynuTare ne o6ecnewMaa- 
ercft MaAexHOCTb repMerwaauMM W3-33 
HM3K0M n^BCTMMHOCTM MetaAAa ro<t>pwpoeaH- 
MOro n/iacTwp$i. 

Ue/ibio n3o6peTeHM« *BAfteTC« noBwwe- 
Hwe HdAettHOCTM repMeTW33UMM o6c3*eHHOM 
ckb3)kvihu nyieM noBbttuewnn nnacTMMHOCTM 
weTanna nnacTupa. 

CyiMMoctb M3o6peTeHwa saxnKwaeTCA b 

TOM, HTO T6pM006pa60TKy TOK3MM BblCOKOM na- 

ctotw ocyweCTB/iaiOT nocne ro<t>pnpo&3HMA, a 

.3dTeM flOBTOpHO MaHOCflT CM330MHblW cno*. 

B pe3y/ibraTe 3HakonepeMeHHbix Ae<J>op- 
MauM«, KOTOpwM noAoepraeicn MeTanAa Tpy6 
npw ro<t>pfcp06aHHH kax b npouecce M3roTOB- 
zieMMfl nnacrtjpe*. t3k m npw pa3Aase a npo- 
uecce yCT3HOBK* B CKBaXMHaX. OpOMCXOAWT 

3MasnTeAbHoe ynpoMHenne MeTanna, npM^eM 
MaM6oAbibne 3HdMeHM« ynpOMMeHMM npMXOA" 
aTCfl Ma anaA^HW ro^pwpOBaMMwx rpy6. 

M3MeneMvie TaepAOCTw (Hv) ct3am mspkm 
10 npu repM006pa6oTKe. ro^pwpoeaHMvi vi 
pa3A3**e nnaCTwpj* no*a33HO b Ta6nwu^- 

H3 Ta6nMuw bwaho. ^TOTeepAOCTb MeTan- 
Aa nnacrbip* noc/ie pa34anM a o6caAHOft Tpy- 
6e AOCTwraeT Haw6oAbujMx 3HaMeMww, eon* 
nnacTupb waroTasnweanca m3 KeTepMOo6pa- 
6oTaHHOv"« Tpy6w. Ilpvi waroToaneHMW nnacTbi- 
pew H3 npeAB^pMTenbMO TepM006pa6oTaMHbix 
Kpyrnbix Tpy6 npu ro<J>pMpoBanMM TaepAOCTb 
MecxOfibKo cHM3KaeTc« no cpaBHenwK> c Merep- 
MOo6pa6oTaHHb(i^pi 3aroTOBxaMM. ho nocne 
pa3A3*w TBCpAOCTb B03pacTaer hohtm ao tom 
ace aenuMMHw. sto m 6es TepMOo6pa6oTKM. Ro- 
cne YepMMHecxoa o6pa6oT*M ro<t>pwpOBaHHwx 
Tpy6 c warpeaoM tok3mm bwcokom ^ctotu 

TBepAOCTb MX CHMHCaeTC* 3M3HMTe/lbHO» 3 00- 

cao paaAasw ona ^eHbuie. mom y HeTepMOo6- 
pa6oTaHHb»x. 

B OTAimvie or neMHoro mam ra3oooro Ha- 
rpeaa npu o6pa6oTxe 3aroTOBKM ToxaMM bwco- 

KOM SaCTOTM OpOMCXOAMT He3HaMMTeAbH08 

M3Me«eK**e <>opmu ee npo4>MAA. Ha noeepxHo- 
ctm Tpy6w 06pa3yeTc« tohxm* enow oxanMMW, 
xoiopbiM'He otcnawBaeTcfl b npouecce Ae<t>op- 

M8UMM " r>a3AaMM. Cm330MHWM CAOft H3HOCMT- 

Cp na BHyrpeHHiOK) noBepxHOCTb 
oTo>KJ*ce hhwx npoflonbHO-ro^pMpoBaHHux 
tpy6 nocne ux oxnaxAenM«. Oh npeA0xp3K«eT 
BHyrpenniOio noeepxMOCTbOT xopp03MOHHoro 
pa3pyuienM» b npot^ecce axcnnyaTauuM m chm- 
>xenMR oceowx ycwnt/iM b npouecce paaAaMM 
nnaCTwpe£^ 



H p m m e o /ln» peMOMTa o6caA«OH ko- 

/tOHHbi A^aMCTpOM 146 MM C TO/1 ULIMHOM CT6HKM 

8 mm nnacTbipb w3r0TaanMeaK)T tohkoctch- 
mom Tpy6bi A^aMeTpoM 130 mm c toaoimhom 

5 CTeHKM 3 MM W3 CT3AH Map«CM 10. RfWAHQ Tpy6w 

9-11.5m. 

Ha BHyTpeHHK>» noaepxHOCTb Tpy6u na- 

HOCAT CAOM fpa<t>MTOBOA MAM AP^OM CM33KM. 
npeAH33HaMCHHOM AA» CHWXeNM* yCMAMM ro<l>- 

10 pMpoaaHMft. ro<t>pMpoeaHMe unAMHAP"**ecxoM 
tpyObi npoM3BOAPT na cneuvianbHoft ycraHOs- 
xe nepe3 poAMxoayio ronOBxy c BnyTpeHHeM 
npo<|)MAbHOH onpaaxoM. flonyMaeTCfl npoAonb- 
HO-ro4>pMpoeaHH3» Tpy6a c napyxcHWM A*a- 
15 MeTpOM 116 mm m mmcaom ro4>p 6 wnM 8. 3aieM 

np0M3B0AMTC« PMXTOBK8 rO^pupOBaHHOM Tpy- 

Gbi nocne oxpesxM ee Ha 3aAa«HyK> AAMHy. 

3areM npow3eoA^TCH TepMMMecxaq o6pa- 
6oTxa npOAOAbHo-ro<t>pMpoBaHHOM Tpy6w - 
20 HopManM3auw« c HarpeBOM tox3mm bwcokom 
MacTotbi na ycTBHoaxe BMT 30/6. (lpw btom 
npoAonbHO-ro4>pMpOBaHHa« Tpy6a ycTanae- 
nnBdeTCA ropM30HTanbno Ha ponwKOBbix ono- 
pax m c onpeAeneHHOrt cxopocTbK) 
2S npoABMraexcfl Mepe3 mhayktop. 

0xA3)KAeHMe Tpy6u npoM3BOAWTC« na 
B03Ayxe. CM33K8, xoTopan 6wAa naHecena ne- 
peA ro<t>pMpoBaHMeM. awropaeT. 

Tax Kan e ckb3>kmh8 npw ycfanoBKe nAa- 
30 cTwp» a MHTepBa/ie peMOHia npoM3BOAMTc« 
pa3Aa^a nAacrwpfl ao icpyrnow <J>opMbi m npw- 
>xaTMfl k CTeH^e o6c3ahom Tpy6w. to npw stom 

B03HVlK3K>r 60AbUUMe KOHT3KTHWe Harpy3KM 
MexcAy nnacTbipeM m wHcrpyMeMTOM aa« pas- 
35 A3mm. Rn* CHM*eHMft jtmx Harpy3ox na BHyT- 
peHHioio noaepxHOCTb nnacTwpft nanocMTCJ* 

BTOpMMHO CMa30MHW* CAOM, KOTOpWM CAy^MT 

xax Ann CHM^eHMfl yCMnnf». B03HMxaK>mMX npw 
pasA^e nnacTbipA. Tax m aah npeaoxpaHeHwa 
40 3tom noeepxHOCTM ot xoppo3MOHHoro pa3py 
meHM« a npouecce axcnnydiauHM. 

CoMeTaHMd TepMMMecxoM oGpa6oTXM nna- 
CTwpea nocne ro^pwpoaaHM« w nat^cenMe 
CMa30MHoro cnofl na BHyTpeH hioio noae^x- 
45 HOCTb nocAe TepMMMecxo» o6pa6oTXM no3eo- 
n«K)T no 8 wcnTb nnacT^HHOdb MeTaAna 
OAacTwp o6ecneMMTb 6naroAap» 3TOMy hs- 
Ae>^HOCTt» repMeTM3auMM peMOHTMpyeMO^ 

CK83>KMHW. 

50 

<X> opMyna vi3o6peieHH» 



Cnoco6 w3roToeneHM» ro<1>pwp08aHHoro 
cranbHoro nAacibip^. npeMwyiuecTBeHHO an* 
55 peMOHTa o6ca>KeHHOM CKB3>KMHbi. BxniOMaK)- 
muM TepMOo6p36oTKy 3arOToaxM. HaneceuMe 

CM330MM0r0 CAOa H3 BHyTp€HHK3H) nOBCpXHOCTb 

3aroTOBK.u m ee ro4>pvipOB3HMe. o t n w m a o m w f»* 
c « TeM. ^rro. c uenbK> noBbimCHMW naAe^HOCTiA 
repMetM3aunM o6ca>KeHMOM cKa,i>KMHw nyTeM no- 
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BbiujeHitn nnacTMSHocT* Mera/ina n/iacrup*. ocymecro/ifHOT nocne ro4>pMpoeaMUo. a 38Tew 

TepM006pa50TKy TOK3MM BblCOKOfl MaCTOTW nOBTOPHO H8HOC*T CMa30Sr.bll^ C/lO*. 



HcxoAMoe coctoh- 


8 HA 061 


>S60TW 




Mwe MaTcpwana 


Ao rcxt>pMpooaHHti 


flocne ro<>p«po" 

BflHHH 


TftpMOOdpafoTKa 
noc/te ro4>pnpoaa : 

MWH yMUpMoltn Jo 

awn) c HarpeeoM 

TOfCaMH BWCO- 
KOW MaCTOTbll 


noc/te paaAa^u 


Bes TepMOo6pa- 
6otkm 


1570 


1750 




2020 


C repM005pa60T- 

ICO* 


1350 


1660 




1966 


Bea TcpMooSpo- 

60TICW 


1570 


1750 


1350 


1750 
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(54) A METHOD FOR 
MANUFACTURE OF CORRUGATED 
STEEL PATCH 

(57) Essence of the invention: heat 
treatment of a patch by high-frequency 
currents is performed after corrugation, 
and a lubricant layer is applied again after 
cooling. The proposed method, as a 
result of the improvement in plastic 
properties of the metal, makes it possible 
to reliably provide leaktightness of the 
section of the well under repair. 1 table. 
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The invention relates to pressure treatment of metal, in particular to the technology for 
manufacture of corrugated tubes. 

The basic operations in the production process for manufacture of thin-walled 
corrugated tubes is cold working, such as drawing and rolling of tubing, chemical treatment, 
heat treatment to remove residual stresses arising as a result of deformation, and roll forming. 

A method is known for manufacture of tubes with longitudinal flutes by means of a 
two-stage process of forming a tube blank, where in the first stage the blank is fluted by radial 
forces and in the second stage it is reduced in a shaped drawing die. 

However, the residual stresses arising as a result of complex deformation do not 
provide sufficient transverse strength, the metal becomes brittle and 
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unsuitable as a patch when repairing casing downhole. 

To remove residual stresses, the tubes are subjected to heat treatment (annealing in 
PSO-06 or PSO-09 furnaces) and an oxide film is achieved on the tubes, fulfilling the function 
of a first coat of lubricant and having sufficient porosity and adsorption capacity for lubricant. 

A method is also known in which thin- walled shaped tubes are straightened out by 
stretching and expanding with heat on electrothermal equipment. First the tube blank is heated 
by resistance currents up to the annealing temperature, and then after cooling it is expanded 
using a conical mandrel. 

A disadvantage of the method is that, when a patch made from unannealed tubes is 
applied, failure may occur along the generatrix of the profile, and when a patch is applied 
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that is made from annealed tubes followed by corrugation, microcracks may form in grooves 
and ridges of the longitudinal corrugations when they are deformed to a cylindrical shape, 
when it is tightly squeezed (rolled) by the coring head against the inner surface of the casing. 
As a result, the reliability of the leaktight sealing is not assured, due to the low plasticity of the 
metal in the corrugated patch. 

The aim of the invention is to improve the reliability of leaktight sealing of a cased well 
by increasing the plasticity of the metal in the patch. 

The essence of the invention is that heat treatment by high-frequency currents is 
performed after corrugation, and then a lubricant layer is applied again. 

Because the strains to which the metal of the tubes is subjected during corrugation are 
of variable sign both during manufacture of the patches and during expansion in the process of 
downhole placement, significant hardening of the metal occurs, where the greatest hardening 
occurs in the grooves of the corrugated tubes. 

The table shows the change in hardness (Hv) of grade 10 steel with heat treatment, 
corrugation, and expansion of the patch. 

From the table we see that the hardness of the metal in the patch after expanding in a 
casing reaches the highest values if the patch is made from non-heat-treated tubes. When the 
patch is made from pre-heat-treated round tubes, upon corrugation the hardness slightly 
decreases compared with non-heat-treated blanks, but after expansion, the hardness increases 
to almost the same value as without heat treatment. After heat treatment of corrugated tubing 
with heating by high-frequency currents, their hardness decreases significantly, while after 
expansion the hardness is less than for non-heat-treated tubes. 

In contrast to furnace or gas heating, when a blank is treated with high-frequency 
currents, an insignificant change in the shape of its profile occurs, a thin layer of scale is 
formed on the surface of the tube, which does not flake off during deformation — expansion. A 
lubricant layer is applied to the inner surface of annealed longitudinally corrugated tubes after 
they have cooled. It protects the inner surface from corrosive failure during use and reduces 
the axial forces during expansion of the patch. 
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Example. For repair of a casing of diameter 146 mm with wall thickness 8 mm, a patch 
is made from thin-walled tubing of diameter 130 mm with wall thickness 3 mm, made of grade 
1 0 steel. Tube length is 9- 1 1 . 5 m. 

On the inner surface of the tube, a layer of graphite or other lubricant is applied, 
designed to reduce corrugation stresses. Corrugation of cylindrical tubing is carried out on a 
special apparatus through a roller head with internal shaped mandrel. Longitudinally 
corrugated tubing is obtained with outer diameter 116 mm and number of corrugations equal 
to 6 or 8. Then the corrugated tubing is straightened after it is cut to the specified length. 

Then heat treatment of the longitudinally corrugated tubing is carried out: normalizing 
with heating by high-frequency currents on a VChG 30/6 apparatus. In this case, the 
longitudinally corrugated tubing is placed horizontally on roller bearings and is advanced 
toward the induction furnace at a certain speed. 

The tubing is cooled in air. The lubricant that was applied before corrugation is burned 

off. 

Since when the patch is placed in the repair interval downhole, the patch is expanded 
to a round shape and pressed against the wall of the casing, in this case large contact loads 
arise between the patch and the expansion tool. To reduce these loads, a lubricant layer is 
applied on the inner surface of the patch, which serves both to reduce the forces arising during 
expansion of the patch and to protect this surface from corrosive failure during use. 

The combination of heat treatment of the patch after corrugation and application of a 
lubricant layer on the inner surface after heat treatment makes it possible to increase the 
plasticity of the metal in the patch and to accordingly ensure the reliability of the leaktight 
sealing of the repaired casing. 

Claim 

A method for manufacture of corrugated steel patch, preferably for repair of a cased 
well, including heat treatment of a blank, application of a lubricant layer on the inner surface 
of the blank and its corrugation, distinguished by the fact that, with the aim of improving the 
reliability of leaktight sealing of a cased well by 
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increasing the plasticity of the metal in the patch, heat treatment by high-frequency currents 
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is carried out after corrugation and then a lubricant layer is again applied. 



[table under columns 5 and 6] 



Original state of the 
material 


Type of treatment 




Before 
corrugation 


After 
corrugation 


Heat treatment 
after corrugation 
(normalizing) with 
heating by high- 
frequency currents 


After 
expansion 


No heat treatment 


1570 


1750 




2020 


With heat treatment 


1350 


1660 




1966 


No heat treatment 


1570 


1750 


1350 


1750 



Compiler M Rogozhina 
Editor N. Gun'ko Tech. Editor M. Morgental Proofreader I. Muska 



Order 2565 Run Subscription edition 

Ail-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab., Zh-35, Moscow 1 13035 



'Tatent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 

CHICAGO 
DALLAS 
DFTROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 A 1 
Patent SU 1295799 Al 
Patent 1002514 



S60G ONE HOUSTON CENTER. 1221MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001 . 



Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
in and for th* State ol T«* 

My con**lselon oxpinm 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



